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TRACK-BASED SUPPORT SYSTEM FOR
ELECTRONIC CARDS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to computer system chassis design.
More particularly, the invention relates to supporting elec-
tronic expansion cards mounted to a motherboard.

2. Description of the Related Art

Computer system such as PCs and servers typically include
a central or primary circuit board, commonly referred to as a
“motherboard,” “baseboard,” or “system board,” providing
clectrical and logical connections by which components com-
municate. A motherboard typically includes integrated com-
ponents, such as processors, drive controllers, video control-
lers, primary memory, mterrupt controllers, and BIOS, as
well as electronic connectors for connecting additional com-
ponents. A component that interfaces with a motherboard
connector may take the form of a separate circuit board gen-
erally referred to herein as an “electronic card.” An expansion
card 1s an electronic card that removably interfaces with a
motherboard to provide additional functionality. Common
examples of expansion cards include peripheral component
interconnect (PCI) and industry standard architecture (ISA)
expansion cards known 1n the art. An expansion card includes
clectrical contacts on one edge that fit into the slot of a
corresponding “edge connector’” on the motherboard, to pro-
vide electronic communication between the expansion card
and the motherboard. The use of expansion cards and other
electronic cards 1s not limited to PCs and servers, however.
Expansion cards may also be found 1n other types of elec-
tronic applications having a primary circuit board, such as in
gaming consoles.

Most edge connectors provide some structural and
mechanical support to the expansion card along an edge of the
expansion card. The edge connector typically provides a iric-
tion {1t with the expansion card, which helps retain the card on
the connector and holds the card in a desired orientation (such
as 90 degrees) with respect to the motherboard. An adjacent
edge of the expansion card may also be supported by a back
wall of the computer chassis. Though the support provided at
the edge connector and back wall of the chassis may be
suificient to hold the expansion card in the desired orientation
when the chassis 1s stationary, the unsupported edges can be
a source of structural vulnerability. For example, when the
chassis 1s open, the card may be inadvertently bumped at the
unsupported edge. Also, movement of the chassis when trans-
porting or mstalling the chassis can cause undesirable move-
ment of the card under 1ts own 1nertia. Such impacts or move-
ment can partially unseat the card from 1ts edge connector,
causing a loss of electronic communication between the card
and connector. If the card 1s directly impacted, the card or
connector may even be damaged. Additional support s, there-
tore, desired. In particular, heavier PCI cards, and especially
video cards and cards with top cabling, need additional sup-
port to ensure they remain seated on the motherboard during
transportation.

A number of card retention devices are available 1n the
industry for providing supplemental support to expansion
cards while connected to a motherboard. However, these
devices typically provide such support at a fixed, pre-selected
support location along the expansion card. This 1s a problem
because of the multitude of different sizes, designs, and fea-
tures of cards available. Thus, a number of electronic cards
will mevitably be structurally incompatible with currently
available card retention devices, such as due to the shape of
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the card or due to particular features on the card that interfere
with a card retention device at the intended support locations.
Therefore, there 1s a need for improved systems to support
clectronic cards secured to a circuit board. In particular, 1t
would be desirable to have a card retention device that 1s
capable of supporting an electronic card regardless of the
variances in shape, size and features among compatible cards.

SUMMARY OF THE INVENTION

The mvention provides apparatuses and methods for sup-
porting electronic cards in a computer chassis. In a first
embodiment, a track 1s secured to the computer chassis over
the electronic card and generally parallel with a longitudinal
edge of the electronic card. A plunger support member 1s
secured to the track and 1s moveable to any of a plurality of
positions along the track. A plunger 1s movably secured to the
plunger support member and movable with respect to the
plunger support member into engagement with the longitu-
dinal edge of the electronic card for structurally supporting
the electronic card. A first locking member 1s activated in
response to positioning the plunger on the plunger support
member for preventing relative movement between the
plunger support member and the track.

A second embodiment provides an apparatus for support-
ing a plurality of electronic cards in a computer chassis. A
plurality of tracks are secured to the computer chassis over a
plurality of electronic cards, wherein each track i1s generally
aligned over a longitudinal edge of a associated one of the
clectronic cards. A plurality of independently moveable
plunger support members are each movably secured to an
associated one of the tracks. Each plunger support member 1s
moveable to any of a plurality of positions along the associ-
ated track. Each of a plurality of plungers 1s supported on an
associated one of the plunger support members. Each plunger
1s movable with respect to the associated plunger support
member mto engagement with the longitudinal edge of the
associated electronic card for supporting the associated elec-
tronic card. A first locking member 1s associated with each
track. Each first locking member 1s activated 1n response to
positioning the plunger on the associated plunger support
member for preventing relative movement between the
plunger support member and the track.

A third embodiment provides a method for supporting an
clectronic card 1n a computer chassis. A track 1s provided on
the computer chassis over the electronic card 1in general align-
ment with a longitudinal edge of the electronic card. A
plunger support member 1s positioned on the track at a
selected one of a plurality of positions along the track. A
plunger 1s movably secured to the plunger support member.
The plunger 1s moved with respect to the plunger support
member mto engagement with the longitudinal edge of the
clectronic card to support the electronic card. The plunger
support member 1s locked to the track in response to support-
ing the plunger on the plunger support member for preventing
relative movement between the plunger support member and
the track.

Other embodiments, aspects, and advantages of the inven-
tion will be apparent from the following description and the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of a track-based
support apparatus 1 a computer chassis for supporting
expansion cards installed on a motherboard.
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FIG. 2 1s an exploded, perspective view of a corresponding,
track, collar, and plunger.

FIG. 3 1s a perspective view of the collar from below, as
positioned on the track.

FIG. 4 15 a side view of the support apparatus supporting
the expansion card at a selected location along the longitudi-
nal edge.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

1]
Y

ERRED

The present invention provides an apparatus and method
for supporting one or more electronic cards such as PCI
expansion cards on a motherboard. Each card may be par-
tially conventionally supported along one edge by an edge
connector and along an adjacent edge by the chassis. Accord-
ing to one aspect of the invention, further structural support is
provided to each card, such as along a longitudinal edge of the
card opposite the edge connector on the motherboard. Each
card may be biased into engagement with 1ts associated edge
connector to maintain electronic communication between the
card and connector, and to reinforce the lateral support pro-
vided to each card by the edge connector. The additional
support thereby secures each card 1n place, to protect the card
from direct impingement, shock, or vibration, such as may be
caused by working inside an exposed chassis or when moving
the computer chassis during shipping and installation. The
invention allows the card, in most cases, to be supported
without regard to the shape and size of the card. In particular,
the location of the support 1s user-selectable, to avoid inter-
ference with any structural features along the longitudinal
edge of the card. Also, supporting the card from above, along
the longitudinal edge of the card opposite the edge connector,
avoids interference with any structural features on the side of
the card.

One embodiment of the invention provides a track-based
support apparatus for supporting an electronic card at a user-
selectable position along a longitudinal edge of the card. The
apparatus includes a track secured to the chassis over the card
and oriented parallel with the longitudinal edge of the card
opposite the edge connector. A plunger support member 1s
movably secured to the track over the card. The plunger
support member may be positioned along the track at a
selected position with respect to the card. After the plunger
support member 1s positioned, a plunger may then be secured
to the plunger support member and moved 1nto engagement
with the longitudinal edge of the card to provide additional
structural support to the card. The support apparatus includes
a “first” locking member that locks the plunger support mem-
ber at the selected track position upon positioning the plunger
on the plunger support member. A “second” locking member
may be included for locking the plunger with respect to the
collar once the plunger has engaged the card. The user-select-
able positioning of the plunger support member allows the
plunger support member to be positioned at a track position
that will avoid interference between the plunger and any
teatures along the longitudinal edge of the card.

In one variation of this embodiment, the track includes a
pair of rails oniented parallel to the longitudinal edge of the
card. The plunger support member 1s a collar, and the plunger
1s 1nserted through the collar to engage the longitudinal edge
of the card. One variation of the first locking member includes
a plurality of teeth on the track and one or more teeth on the
collar. When the plunger 1s inserted, the collar teeth are
moved into engagement with the track teeth, to lock the collar
at the selected position. The second locking member includes
a plurality of teeth on the plunger and one or more other teeth
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on the collar. The plunger teeth engage the other collar teeth
to lock the plunger 1n a desired position within the collar. The
plunger may include a sloping card engagement portion at the
end of the plunger. The angle of the sloping card engagement
portion urges the plunger 1n a direction that engages the
plunger teeth and the other collar teeth to lock the plunger
with respect to the plunger support member 1n response to the
plunger engaging the card. A relief portion may be provided
behind the sloping plunger support member to allow flexure
of the engagement portion, which provides some amount of
plunger movement upon engagement of the card to soiten the
engagement of the plunger with the card.

The adjustability and versatility of the support apparatus
according to the invention has numerous advantages. The
ability to select the position of the collar and plunger allows
the user to support the card at any location along the edge of
the card while avoiding any feature at another location along
the edge of the card that would otherwise interfere with
engaging the card at that location. The orientation of the
plunger further helps avoid other features that may occur
along the side of the card. The length of the plunger even
adjusts to support cards of different heights. The track 1is
positioned over the longitudinal edge of the card and the
plunger 1s moved 1nto engagement with the longitudinal edge
of the card without requiring the plunger to extend along the
side of the card. Thus, any card features that may project from
the side of the card also do not interfere with the positioning
of the plunger. The support apparatus may be adapted for use
with existing computer systems, so that it 1s not necessary to
redesign the motherboard or the arrangement of the electronic
cards supported thereon. The support apparatus may also be
adapted to work with existing chassis designs, to avoid sub-
stantial redesign of existing computer chassis.

FIG. 1 1s an exploded perspective view of a track-based
support apparatus 10 1n a computer chassis 26 for supporting,
expansion cards 30 installed on a motherboard 28. Each edge
connector 32 may receive an associated expansion card 30.
The expansion card 30 includes a series of electrical contacts
or “pins” 36, which interface with mating pins in a slot 38 of
the edge connector 32, to enable electronic communication
between the expansion card 30 and other components con-
nected to the motherboard 28. The edge connector 32 pro-
vides at least some mechanical support to the expansion card
30 by removably securing the card 30 at an edge 31 of the
expansion card 30. A friction fit between the card 30 and the
slot 38 helps retain the card 30 1n the slot 38, and a conven-
tional latch (not shown) included with the edge connector 32
may help lock the card 30 to the edge connector 32 when the
card 30 1s fully seated in the slot 38. If solely supported by the
edge connector 32, the card 30 would be supported as a
cantilever beam at the edge connector 32. However, the chas-
s1s 26 may provide additional card support on an adjacent
edge 35 using screws or other fastening members known 1n
the art that secure the adjacent edge 35 to the chassis 26. Even
if supported by the edge connector 32 at the edge 31 and by
the chassis 26 at the adjacent edge 35, as 1n the prior art, the
longitudinal edge 33 would still remain unsupported and
would be a source of vulnerability to the card 30. Therefore,
the support apparatus 10 according to the imnvention engages
the longitudinal edge 33 of each card 30 with a plunger 20
supported on a track 12 above the card 30, to provide addi-
tional support to the expansion card 30 along the longitudinal
edge 33. This support 1s provided at a user-selectable position
along a longitudinal edge 33 of the card 30 opposite the edge
connector 32. The support provided by the support apparatus
10 may include both lateral support at the longitudinal edge
33, as well as a force directed against the longitudinal edge 33
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in the plane of the card 30, toward the edge connector 32, to
urge or retain the card 30 in engagement with the edge con-
nector 32.

The support apparatus 10 includes a card guide 14 and a
plurality of the tracks 12 extending from the card guide 14 5
above the expansion cards 30. Fach track 12 1s associated
with a particular edge connector 32 and the card 30 connected
to the edge connector 32. The card guide 14 may be attached
to or integrally formed with a wall of the computer chassis 26.
An aperture 16 1n the card guide 14 receives an external 10
connectivity port 34 on the expansion card 30 used for mak-
ing external connections, such as to attach peripherals, a
modem line, or an Ethernet cable. Each track 12 1s generally
aligned with an edge connector 32 and is parallel with the
longitudinal edge 33 of the expansion card 30. The track 12 15
preferably extends over the entire length of the respective
expansion card 30 in order to provide for support at any
selected point along the longitudinal edge 33 of the card 30.
Each track 12 1s capable of supporting at least one plunger 20

for engagement of the plunger 20 with the card 30. In this 20
embodiment, an intermediary collar 18 1s secured to the track

12 and the plunger 20 1s movably secured on the collar 18 by
inserting the plunger 20 through the collar 18.

The collar 18 1s one variation of a “plunger support mem-
ber,” though a plunger support member need not be collar 25
shaped 1n every embodiment of the invention, and the plunger
20 1n such other embodiments may be supported on the
plunger support member other than by insertion of the
plunger into the plunger support member. For example,
another variation of a plunger may slip over the plunger 30
support member rather than being inserted through the
plunger support member. In another embodiment, a plunger
may be supported directly on a track, without an intermediary
plunger support member. In each of these embodiments, the
plunger 1s moveable 1nto engagement with the longitudinal 35
edge 33 of the card 30 to support the card along this edge 33.

In the orientation shown, the chassis 26 1s “right side up,”
and the tracks 12 are at a higher elevation than the card 30.
However, the support apparatus 10 would work 1n any orien-
tation of the chassis 26 wherein the motherboard 28 and 40
support apparatus 10 have the same relative position with
respect to the card 30. Thus, regardless of the onientation of
the chassis 26, the relative position of the tracks 12 may be
described as being positioned “above” or “over” the card 30.
Alternatively, the tracks 12 may be described as being oppo- 45
site the motherboard 28 with respect to the card 30, wherein
the card 30 1s positioned between the motherboard 28 and the
tracks 12.

Complicating the challenge of supporting the expansion
card 30, the expansion card 30 includes a “feature” 40 along 50
the longitudinal edge 33 and another feature 41 on the side of
the card 30. The presence of the feature 40 may make 1t
undesirable or impossible to support the expansion card 30 at
that location along the edge 33 of the card 30. For example,
the feature 40 may be a port or jack 40 that should remain 55
unobstructed, or the feature 40 may simply interfere physi-
cally with supporting the card at that location. Therefore, the
selectively positionable collar 18 and plunger 20 provides
independently adjustable support to each card 30 at a selected
location along the longitudinal edge 33 to avoid the feature 60
40. The track may extend over the entire length ofthe card 30,
to provide support at any location along the edge 33. More
than one collar 18 and plunger 20 may be installed on each
track 12 to support each card 30 at more than one location
along the track 12. Likewise, the feature 41 may make 1t 65
undesirable or impossible for any feature of the support appa-
ratus 10 to be positioned closely to the side of the card 30. The

6

example of the feature 41 shown 1s a ridge projecting signifi-
cantly from the side of the card 30, which would interfere with
some prior art support card support systems. Thus, the sup-
port apparatus 10 provides support from above the card 30
rather than along the side of the card 30. The adjustability of
the height of the plunger 20 also allows the apparatus 10 to
accommodate different card heights.

FIG. 2 1s an exploded, perspective view of a corresponding,
track 12, collar 18, and plunger 20. The track 12 includes a
pair of parallel rails 22. The collar 18 includes two tlexible
legs 41, 42 having retaining hooks 43, 44 on the end. An
outwardly projecting tooth 47 1s disposed on the legs 41, 42,
and the rails 22 include inwardly projecting teeth 49. The legs
41, 42 may be inwardly-directed (toward one another) suifi-
ciently to allow the hooks 43, 44 to clear the rails 22 as the
collar 18 1s inserted between the rails 22. If the plunger 20 1s
subsequently removed from the collar 18, the legs 41, 42 wall
return to their inwardly-directed position to allow easy
removal of the collar 18. In another embodiment, the legs 41,
42 might not be mnwardly directed, but instead have an inter-
terence fit with the track 12 that would require forcible inser-
tion of the collar 18 onto the track 12, so the collar 18 “snaps™
into place on the track 12. The retaining hooks 43, 44 may
include a sloped leading edge that urges the legs 41, 42
inwardly when the collar 18 1s inserted between the rails 22.
A flange 24 on the collar 18 retains the collar 18 on the track
12. The collar 18 may be mserted anywhere between the rails
22 and moved to any selected location by sliding the collar 18
along the track 12.

With the collar 18 positioned at the selected location, the
plunger 20 may then be iserted and moved 1n a direction
perpendicular to the rails 22 mto engagement with the card 30
of FIG. 1. The plunger 20 includes a shallow recess 21 for
receiving the longitudinal edge 33 of the card 30 of FIG. 1.
Though shallow, the recess 21 1s suificiently deep to retain the
longitudinal edge 33 within the recess 21 and to provide
lateral support to the card 30 along the longitudinal edge 33.
Insertion of the plunger 20 also locks the collar 18 in 1ts
selected position along the length of the track 12. The breadth
of the plunger 20 urges the legs 41, 42 outwardly when
inserted into the collar 18. This outward movement of the legs
41, 42 causes the retaining hooks 43, 44 to catch on an edge 46
of the rails 22, thereby retaining the collar on the track 12 to
prevent inadvertent removal of the collar 18 while the plunger
20 remains mserted. This outward movement of the legs 41,
42 simultancously engages the tooth 47 on the collar 18 with
the teeth 49 on the track 12, to lock the collar at the selected
location along the track 12. Thus, with the plunger 20
inserted, the collar 18 cannot be moved from its selected
position on the track 12. FIG. 3 1s a perspective view of the
collar 18 from below when positioned on the track 12, further
illustrating the retaiming hooks 43, 44 retaining the collar 18
on the track 12.

FIG. 4 1s a side view of the support apparatus 10 supporting,
the expansion card 30 at a selected location along the longi-
tudinal edge 33. The expansion card 30 1s inserted 1n the edge
connector 32 provided on the motherboard 28. The track 12 1s
generally aligned with the longitudinal edge 33 of the expan-
s1on card 30 along the full length of the expansion card 30, so
that the collar 18 and plunger 20 may be positioned to support
the card 30 at any selected location along the longitudinal
edge 33. With the collar 18 seated on the track 12, the plunger
20 1s inserted 1nto the collar 18 until an end 50 of the plunger
20 contacts the edge 33 of the card 30. The plunger 20
includes a plurality of teeth 52 configured to mate with teeth
54 on the collar 18. As shown, the collar 18 and plunger 20
may be provided with a small amount of lateral “play” so that
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the teeth 52 on the plunger 20 may clear the teeth 54 on the
collar 18 as the plunger 20 1s 1mnserted. A relief groove 31 1s
provided above the end 50, which allows the end 350 to tlex as
it engages the card 30. This flex helps cushion the engagement
of the plunger 20 with the card 30, to protect the card 30. This
flex also allows for additional downward movement of the
plunger 20 after making initial contact with the card 30, to
achieve the desired relative position between the plunger
teeth 52 and the collar teeth 534. The end 50 of the plunger that
engages the card 30 i1s sloping so that the reaction force
against the end 50 of the plunger 50 includes a lateral com-
ponent “Rx” to engage the plunger teeth 52 with the collar
teeth 54 1n response to engagement of the plunger 20 with the
card 30. Thus, upon engagement of the plunger 20 with the
card 30, the user may perceive a “ratcheting’” action of the
plunger 20. The reaction force R 1s sufficient to “lock™ the
plunger 20 1 place. The plunger 20 may be subsequently
released 1f desired by moving the plunger 20 by hand to the
right to overcome the reaction force component Rx. This
movement by hand may be percetved by the user as “releas-
ing”” the perceived ratcheting mechanism.

The embodiments shown and described are exemplary.
Some variations of the support apparatus and method accord-
ing to the mvention have been suggested above, and addi-
tional variations may be apparent to one skilled in the art
having possession of this disclosure, without departing from
the scope of the mvention. In any of its many potential
embodiments, the mmvention provides an improved way to
support electronic cards. The invention may be used to
accommodate cards having a variety of shapes, sizes, and
structural features. The expansion card or other electronic
card 1s supported from above to minimize interference with
any features on the side of the expansion card. The adjust-
ability of the plunger support members and their respective

plungers accommodates a variety of card shapes and designs.
The ratcheting action and adjustable depth of the plunger also
helps to accommodate cards of different card heights. The
invention both supports and helps retain the electronic cards
in electronic communication with their associated edge con-
nectors. The support provided is particularly useful when
shipping and transporting computer equipment housing elec-
tronic cards, and while working inside the chassis, to prevent
the electronic cards from becoming unseated from their edge
connectors.

2R Y

The terms “comprising,” “including,” and “having,” as
used 1n the claims and specification herein, shall be consid-
ered as indicating an open group that may include other
clements not specified. The terms “a,” “an,” and the singular
forms of words shall be taken to include the plural form of the
same words, such that the terms mean that one or more of
something 1s provided. The term “one™ or “single” may be
used to indicate that one and only one of something 1s
intended. Similarly, other specific integer values, such as
“two,” may be used when a specific number of things is
intended. The terms “‘preferably,” “preferred,” “prefer,”
“optionally,” “may,” and similar terms are used to indicate
that an item, condition or step being referred to 1s an optional

(not required) feature of the mvention.

While the invention has been described with respect to a
limited number of embodiments, those skilled 1n the art,
having benefit of this disclosure, will appreciate that other
embodiments can be devised which do not depart from the
scope of the invention as disclosed herein. Accordingly, the
scope of the imnvention should be limited only by the attached
claims.
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What 1s claimed 1s:

1. An apparatus for supporting an electronic card in a

computer chassis, comprising:

a track secured to the computer chassis over the electronic
card and generally parallel with a longitudinal edge of
the electronic card;

a plunger support member secured to the track and move-
able to any of a plurality of positions along the track;

a plunger movably secured to the plunger support member
and movable with respect to the plunger support member
into engagement with the longitudinal edge of the elec-
tronic card for structurally supporting the electronic
card; and

a first locking member activated 1in response to positioning,
the plunger on the plunger support member for prevent-
ing relative movement between the plunger support
member and the track.

2. The apparatus of claim 1, wherein the first locking mem-
ber comprises a plurality of teeth on one of the plunger sup-
port member and the track and at least one opposing tooth on
the other of the plunger support member and the track,
wherein the plurality of teeth interfere with the at least one
tooth to prevent movement of the plunger support member
along the track.

3. The apparatus of claim 2, wherein the at least one tooth
1s disposed on a leg of the plunger support member, wherein
the leg 1s urged outwardly 1n response to supporting the
plunger on the plunger support member to move the at least
one tooth into engagement with the plurality of teeth.

4. The apparatus of claim 1, further comprising a second
locking member for preventing relative movement between
the plunger and the plunger support member.

5. The apparatus of claim 4, wherein the engagement of the
plunger with the electronic card activates the second locking
member.

6. The apparatus of claim 4, wherein the second locking
member comprises a plurality of teeth on one of the plunger
support member and the plunger and at least one opposing
tooth on the other of the plunger support member and the
plunger.

7. The apparatus of claim 6, wherein the plunger comprises
a sloping electronic card engagement portion that urges the
plunger against the plunger support member 1n response to
engagement of the plunger with the electronic card to engage
the plurality of teeth and the at least one opposing tooth of the
second locking member.

8. The apparatus of claim 6, further comprising a relief
groove behind a electronic card engagement portion of the
plunger for allowing the electronic card engagement portion
to flex 1 response to engagement of the plunger with the
electronic card.

9. The apparatus of claim 1, wherein the track comprises a
pair of parallel, spaced rails, and wherein the plunger support
member 15 slidably supported between the parallel rails.

10. The apparatus of claim 1, wherein the electronic card
comprises a PCI electronic card.

11. An apparatus for supporting a plurality of electronic
cards 1n a computer chassis, comprising:

a plurality of tracks secured to the computer chassis over a
plurality of electronic cards, wherein each track 1s gen-
erally aligned over a longitudinal edge of a associated
one of the electronic cards;

a plurality of independently moveable plunger support
members, each movably secured to an associated one of
the tracks and moveable to any of a plurality of positions
along the associated track;
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a plurality of plungers, each movably secured to an asso-
ciated one of the plunger support members and movable
with respect to the associated plunger support member
into engagement with the longitudinal edge of the asso-
ciated electronic card for supporting the associated elec-
tronic card; and

a first locking member associated with each track and
activated 1n response to positioning the plunger on the
associated plunger support member for preventing rela-
tive movement between the plunger support member
and the track.

12. The apparatus of claim 11, wherein the plurality of

clectronic cards are generally parallel with each other elec-
tronic card and the plurality of tracks are substantially parallel
with respect to each other electronic card.
13. The apparatus of claim 11, wherein the plunger support
member comprises a collar for recerving the plunger.
14. A method for supporting an electronic card 1n a com-
puter chassis, comprising:
providing a track on the computer chassis over the elec-
tronic card in general alignment with a longitudinal edge
of the electronic card:
positioning a plunger support member on the track at a
selected one of a plurality of positions along the track;
movably securing a plunger on the plunger support mem-
ber and moving the plunger with respect to the plunger
support member into engagement with the longitudinal
edge of the electronic card to support the electronic card;
and
locking the plunger support member to the track in
response to supporting the plunger on the plunger sup-
port member for preventing relative movement between
the plunger support member and the track.
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15. The method of claim 14, further comprising;:

identifying a feature to avoid on the electronic card; and

positioning the plunger support member on the track at a
position such that the plunger avoids the feature to avoid
when moved 1nto engagement with the electronic card.

16. The method of claim 14, wherein the step of locking the
plunger support member to the track comprises urging a
plurality of teeth on one of the plunger support member and
the track 1nto engagement with at least one opposing tooth on
the other of the plunger support member and the track.

17. The method of claim 16, wherein the step of urging the
plurality of teeth into engagement with the at least one oppos-
ing tooth further comprising urging a leg of the plunger sup-
port member outwardly 1n response to supporting the plunger
on the plunger support member to move the at least one tooth
into engagement with the plurality of teeth.

18. The method of claim 14, further comprising locking the
plunger with respect to the plunger support member after
moving the plunger into engagement with the longitudinal
edge of the electronic card.

19. The method of claim 14, wherein the step of locking the
plunger with respect to the plunger support member com-

prises urging a plurality of teeth on one of the plunger support
member and the plunger into engagement with at least one

opposing tooth on the other of the plunger support member
and the plunger.

20. The method of claim 14, further comprising packaging,
and shipping the computer chassis atter moving the plunger
into engagement with the longitudinal edge of the electronic
card.
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